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Chemistry  of  Diatomic  Algae  (DXATOMKAX) 
by 

0.  K.  Barashkov 

Die tonic  algae  are  widely  distributed  in  nature*  especially  in  seas*  where 
.  they  form  enormous  masses  of  organic  substance  -  about  a  half  of  the  amount  synthe¬ 
sized  on  the  globe  within  a  year* 

They  have  a  brownish  color  with  various  shades  of  yellowness  and  greenish 
tinges*  This  is  due  to  the  presence  in  them  of  a  complex  of  pi&nents  additional  to 
chlorophyll*  known  under  the  general  name  of  dlatcmln  (diatomite).  The  characterisLi: 

difference  of  dlatooeae  from  other  algaes  is  the  shell  of  various  degrees  of  si> 
lifi cation*  consisting  of  two  halves*  The  component  pert  of  the  shell  are  considered 
pectin  substances,  and  the  product  of  assimilation  and.  a  reserve  substance  -  oil 
(23mze*  Proshkins-Ldvrenko,  Sheshukove*1949)* 

Development  of  diatomic  algae  in  seas  of  moderate  and  high  latitudes  assures 
approximately  tenfold  surpassing  of  primary  production  and  bicoB3s«s  of  the  plankton 
in  these  latitudes  as  compared  with  tropical  zones  (Bogoror*1958).  A  generally  adopt* 
opinion  about  the  diatomic  phytoplankton  as  a  source  of  feeding  plankton  orustaeea* 
basically  oops  pods*  which  in  turn  are  consumed  by  much  larger  an  lms  la  (Zernov,  1934 1 

Zenkevich,  1951) • 

The  interest  to  the  chemistry  of  diatomsee  is  determined  not  only  by  such  first 
rats  important  problems  *  as  photosynthesis  and  biological  productivity  of  water 
reservoirs,  but  also  by  the  veins  of  deposition  aeouwlatioa  in  water  reservoirs  and 
conversions  of  these  sedimentary  organic  subetenoes* 

In  recent  years  thero  is  a  noticeable  increase  in  the  interact  of  various  solar  • 

| 

i  tints*  including  biochemists*  in  diatomeae,  a  number  of  reports  has  appeared, eonsl- 
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derably  enlarged  our  ideas  about  these  algae.  So  far  there  are  no  reviews  of  books 
dealing  in  the  chemistry  of  diatonic  algae*  This  report  appears  to  be  an  effort  to 
fill  in  this  gap. 

Carbohydrates 

Mono-  and  oligosaccharides.  The  chemistry  of  carbohydrates  of  diatemeaa  was  being 

i 

investigated  only  3ince  1952  a  “  the  Moscow  University*  G^K. Barashkov  showed  that 
glucose  and  several  oligosaocharidos  transform  into  an  alcohol  extract  of  diatondo 
phytoplankton*  One  of  those  saccharides  consists  of  two*  the  other  one  of  three  glu¬ 
cose  radicals  (Barashkov, 195&).  The  glucose  content  After  three  monthly  storing  of 
assembled  samples  in  an  30%-alcohol  reached  8%  of  the  weight  of  the  arganie  part  of 
the  materiel;  the  content  of  oligosaccharides  in  such  algae  varied  within  14-16%  of  the 
organic  part  (Sereakov  and  Barashkov. 1954)* 

The  detection  on  chromatograms  of  several  oligosaccharides*  consisting  of  glu¬ 
cose,  made  it  possible  to  assume*  that  oligosaccharides  of  diatemeaa  appeal  to  be  the 
produot  of  decomposition  of  a  more  complex  compound*  It  can*  apparently,  tnpnsfarti 
into  high  concentration  alcohol  with  gradual  hydrolysis  into  glucose* 

Polposes.  Until  recently  literature  had  no  information  on  the  chemical  analysis 
of  any  one  carbohydrate  cor  polysaccharide  of  diatonic  algae*  Polysaccharides  of 
diatomeae  were  conjectured  only  by  results  of  qualitative  reactions* 

Freazel  (1897)  showed  that  under  the  silicon  shell  Melosira  auaauloides  there  is 
an  organic  shell,  presumably  consisting  of  pectin  substances*  Then  Mangin  (1908)  on  the 

basis  of  positive  coloring  the  shell  of  algae  protoplasm  Biddulphia  sinensis  with 

Ruthenium^/ 

an  ammonia  solution  ofV'  trichloride  (better  known  under  the  name  rod 

Ruthenium)  also  made  an  assumption  about  the  presence  of  pectin  substances  in  diatomtM* 

•  * 

meat.  The  shell  of  cells  of  these  algae  w*s  also  colored  with  methylene  blue*  safra- 
nine,  neutral  red.  liebisch  (1929)  rebooted  Frcnzel's  and  login's  experimenta.coloring 
the  shall  of  rejrasentatives  of  various  typos  of  algas  with  methylene  blue.B*  also 
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1b  mmuagea&bSmm  and  textbodtoe,  flrroted  to  Olatamic  ripa,  thin  jataft  at  ndbav  aiheefe 
Ite  pnMBM  in  that  of  a  pectin  obeli  «u  being  adopted  as  a  jnanea  Saefe  lb  Mill  1,1  JUS) 
But  gtadaally  data  began  aaemaulatlng  on  tbe  fact  that  paaUttaa  anelitettibaB  rano. 
tie—  e&tb  red  mttbemltta  ,  altta^aarttn  aubetaacee,  ney  else  yJLeH  juiTIj  aeeeflearlHI  ma_  can 
tataftmg  (Me  r  artaeyla,  each  aujgom.  hantoellnltnee  {abbler  ,190*3  Saunar  aal  Be— baa 
1$K}).  It  aas  explained,  that  late  SPsSOlBflBJbttBl  iB^JT 


and  aaUalar  noebana,  Joeeatagly  onntalirlag  no  pectin 
et&th  tide  reagent  &e‘  offered  by  certain  llplfiaa.  It 

<* 

am  methylene  Mae  and  nefranfBy  can  aleo  color 
and  lelley41534)*  3n  thts  trey,  the  presence  aff 
bee  bean  jrorea  with  tbe  eld  taf  far  not  without 
relattealgr  raeanfly  {Chadafand  3949)  by  poeitleely  adoring  tbe 
Ijmghlnl  with  teaillli  cblerobydrete 
«  tbleb  is  toea  in  the  xtUt  of 
Ujr  analyxl 
off  redial 

it  wee  agUaelt  tbet  they  do  rot 


algae  using  cold  water.  Losses  of  oartohydratee  in  samples  after  redepoeitioa  reaohed 
80-90%  of  the  initial  amount  (Barashkov, 1956). 

In  the  mentioned  experiment  in  hydrolysate  samples  of  polysaeoharlda  was  revealed, 
glucose,  galactose,  xylose,  rhaMiase,arabinose  or  manaese  and  an  unindent If ied  sugar* 
(tyantitative  paper  chromatography  showed*  that  polyaaeoharide  consists  of  60-80%  of 
glucose*  A  considerable  pert  of  it  is  constituted  alse  by  xylose,  remaining  sugar' 
was  in  Insignificant  amount.  Uroaic  acid a  in  the  compounds  have  not  been  detected 
neither  by  the  chromatographic  met hod, nor  when  employing  the  qualitative  reaction 
with  carbazole .  These  data  indicate  the  absence  in  the  investigated  algae  of  pectin 
substances*  which  appaar  to  be*  as  is  known,  polyuronides. 

In  addition  to  the  experiments  carried  out  by  us  in  1958*were  published  also  re. 
suits  of  analogous  investigations  in  representatives  of  two-sided  diatoms ae  -  see 
Amphipleura  rutile  ns  (Lewin,1958)  and  obtained  from  artificial  culture  Phaeodactylum 
tricornutum  (lew  in.  Lew  in  and  fhilpott,  1958)  which  the  authors  consider  as  belonging 
to  di^taasae.  The  results  of  these  inveotigationa  also  confirm  tho  absence  in  the  in 
veatigatsd  algae  of  pectin  substances.  In  the  A*rutilans  hydrolysate  were  detected 
zyloee.  mannose,  traces  of  rhaanoee  and  two  unindentified  augers  with  low  mobility 
on  the  chromatogram.  Neither  uroaic  acids*  nor  hexoaewmlne  have  been  detected.  A 
similar  analysis  of  hydrolysate*  of  mucilaginous  capsular  material  of  oval  cells 
of  P* tricornutum*  soluble  in  hot  water*  showed  the  presence  in  it  of  xylose*  mannose* 
fuoose  and  gslaotosa.  In  addition  to  proving  the  absence  of  pectin  substances  in  all 

eaumerated  algae*  the  mentioned  analytical  investigations  give  proof*  that  eaoh  type 

;  ► 

of  algae  has  a  collection  of  sugars,  differing  from  same  in  other  al^pe* 

There  are  data* confirming  the  formation  in  diatemeae, under  certain  conditions, 

* 

of  apocifis  pectin  substoaoes*  And  so  in  a  two-sided  Jhvleula  pelliouloea  algae*gsr 
minated  artificially  at  insufficient  content  in  the  culture  medium  of  certain,  necessary 
for  formal  vitality,  elements,  such  as  silicon*  nitrogen  of  phosphorus*  was  deteotei 
the  formation  of  a  Jelly-like  capsule  around  tho  calls*  This  capsule  was  well 
fp-W-$3-l98/l 
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•oMU  odjr  in  a  20jfr»  solution  of  sodium  hydroxide.  Analysis 
in  it  basically  of  glneourcnic  acid  (Levin,  1955a)* 


vita 


Vbcn  Investigating  the  autolysis  processes  in  various  planktonic  algae 
aid  of  luminescent  microscopy  S.V.  Goryunova  (1958)  found,  that  the  silicon 
of  Coaeinodiacua  type  cells,  in  contrast  to  remaining  plankton  diet  one  as,  daring  the 
bombardment  with  ultraviola*  light  possess  a  brignt  blaidi -greenish  lamlaeso— *  « 

This  is  due  to  the  fact,  in  the  opinion  of  the  author,  that  algae  of  this  type  contain 
specific  organic  substances  of  the  pectie  acid  type. 

These  investigations  indicate  that  in  Cess  instances  •Untevmae,  ngjerently.  can 
form  zancilaginoue  substances  of  carbohydrate  nature  of  the  type  of  specific  peettnle 
substances,  which  possets  exceptionally  high  stability  to  chandeal  reactions. 

A  greater  contmt  of  substances  of  carbohydrate  nature,  reaching  30  and  nacre  pec. 
eentagps  of  organic  algae  substance,  forces  us  to  mate  still  another  assumption,  dif¬ 
fering  from  the  generally  adapted  ideas.  As  has  been  mentioned,  the  product  at  aeeiai- 
latlon  and  the  reserve  substance  of  diatemoae  is  considered  to  be  oil.  On  the  basis 
of  above  mentioned  data  about  the  quantitative  content  of  earbohydratas  in  algae 
(diet  ai  a  as),  it  ia  possible  to  assume,  that  carbohydrates  can  be  manna  esbetanees  of 
these  algae.  This  assumption  gains  substantial  ccnf Iran ttl  in  the  faat,  that  nails 
at  Jhaaodactytaa  tricomutua  algM,  situated  in  varions  stages  of  duwilog— I  (c«al  am* 
spindle-shaped),  differ  sharply  from  each  other  in  tte  content  of  carbohydrates. 
oval  cells  contain  22JJ,  and  spindle-shaped  -  2%  at  carbohydrates  of  the  total  must 
of  organic  aabatanoea  (Levin,  Levin  and  Jfcilpott,1958).  Such  a  chaage  In  the  aenanta 
of  any  given  substance  during  the  dsvelnfoent  cycle  is  ordinarily  consider  ad  as  a. 
sign,  characteristic  for  raserve  substances. 

Nitrogen-containing  Subataaoea 

About  the  contest  of  nitron*  substanoes  in  diatomic  algae  and  Idea  earn  bn  gaiaad 
from  the  gaits  afar  as  data  on  the  determination  of  total  nitrogen,  "beam  la  tahjaJL.  , 
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Table  1. 


Content  of  nitrogen  in  uiatomeae  (in  percentages  of  dry  weight) 


Ty:c 

Nitrogen 

Literature  source 

VaWcu.il  ac  12 < cit  loss. . 

S.OS 

Ciiiyer,.  f*}}»  tin 

) 

Mixture  „  Ckne4  occyo  s,  'Hki  zosoleni  a. 

2.10 

Wiitura-  Rk  i  xosolttt*  Scejefcone.  W8; 

•bS 

4  ViWoyracloVj  1137 

1  naX'fc  5S1.0tV*l  z.  • 

HTiit  are  -  'TKnl  hss  i  oi  vi x. ,  Seeled  e*»  a-m, 
(ikatieCt.Vn*  ...  . 

3.33 

J 

-Unldwiotiy*  (fo.f57»  Tefal  m*,J 
-“p<a  lissiof  lya  fti.  cy»ac^o«^5 

It  is  evident  from  this  table,  that  at  inly 

5.  or 

mixtures  01 

)  Seremkov  AuJ 

J  'Baras 

r  aea  diatemoae  have  been 

subjected  to  investigation.  Hie  average  amount  of  nitrogen  constitutes  mare  than  356, 
Since  the  investigated  sea  algae  have  a  greater  ash  content  (mare  than  50^)» it .should 
be  concluded,  that  the  organic  pert  of  the  algae  is  rich  in  nitrcua  substances. 

Analysis  of  a  mixture  of  Tar  Eastern  planktonic  sea  distances,  consisting  of  90* 
932  of  representatives  of  Thalaasiosira  type,  showed  the  presence  in  them  of  29.0936 
albumins  when  figuring  the  orgsn  ic  part  of  the  cells,  A  similar  analysis  of  a  mors 
variegated  mixture  of  diatoceao  showed  the  presence  in  them  of  36*1X  albumins  in  ratio 
to  the  organic  part  (Ssreakov  and  Barashkov,  1954) .There  are  also  data  about  a  greater 
content  of  albumiaa  in  diataneae.  For  example,  the  calculated  amount  of  albumins  in 
oval  cells  of  2haedodaetylum  tricornu  turn  equalled  3936,  and  in  spindle  shaped  4736  in 
ratio  to  the  organic  part  of  the  cells  (Levin,  Levin  and  Jrhilpott,195S)* 

Xn  the  investigated  mixtures  of  Far  Eastern  phytoplankton  almost  one  half  of  the 
total  nitrogen  was  nonalbuminous  nitrogen  (2,1236)  nonalbumincua  and  4*34£  total  in 
the  first  sample  end  2,39  and  5,06  respectively  in  the  second  one).  In  this  way, 
in  this  respeot  diatomic  algae,  as  well  as  a  number  of  other  types  of  al«ee,diffe* 
from  green  ones,  in  which  nonalbuminous  nitrogen  constitute  00  an  average  1/10  port 
of  the  total,  A  considerable  part  of  the  nonalbuminous  nitrogen  was  found  to  be 
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•elubis  in  otter*  l.e.it  belongs  to  lipldec. 

'  •  I 

The  study  of  the  nature  of  nanalbuminous  nitrous  substances  showed  that  a  certain 

of  their  part  is  made  up  by  amino  acids «a spar tic,  glutamic  acids,  glyoine,  alafliaa, 
tyrosine.  The  amount  of  free  amino  acids  reached  0,2  -  O.33C  of  dry  weight  (Serenkcwr 
and  Barashkov, 1954) • 

In  the  c  cmpos  it  ion  of  album!  n^have  been  detected  amino  acids  ordinary  for  plants, 
including  all  irreplaceable.  The  greatest  part  of  the  albumin  vas  made  up  of  aspartic 
and  glutamic  acids  (33-395?)  as  veil  as  of  lysine  and  proline. 

Quantitative  analyses  of  nucleinic  acids  showed,  that  RISC  and  UK  In  toto  consti¬ 
tute  about  55?  of  dry  weight.  Purine  nucleotides  were  found  in  scmevtert  greater  amount 
than  pyrimidine  nucleotides  (1,0  1  0,7)  Sersnkov  and  falchcniOTa , 1955 ) . 

The  data  by  Low  1955*  confirm  the  pretence  in  diatcmBae  of  ordinary  amino  aelda. 
Differences  in  qualitative  composition  of  amino  acids  in  sea  and  fresh  water  algae 
have  not  been  detect od,  but  axyproline  vas  found  only  in  fresh  water  Nitasohla  palaa,  After 
separating  nucleinic  adds  and  analysing  same  was  detected,  a  oertain  prevalence  of 
purines  over  pyrimidines.  In  fresh  water  algae  Navicula  pellleulosa  and  HLtsada  palaa 
the  ratio  of  purines  to  pyrimidines  was  10,3  and  1,04  respectively,  and  in  sea  Cferlln 
drotheoa  gracilis  1,01.  In  all  instances  the  qualitative  composition  of  R2C  and  BBK 
did  not  deviate  from  typical  compounds  of  these  acids  made  from  otter  aouroeau 
cytosine  has  not  been  detected  (Low, 195&)* 

Lipidea 

Lipides  appear  to  ha  the  most  investigated  diateneae  aubstanoea,  they  are  easily 
extracted  from  cells  and  era  ordinarily  contained  in  greater  quantities,  The  quanta- 
tatively  soluble  in  benzene  fraction  Navicula  pelliculoaa  was  15-35*  of  dry  weight  , 
(Oollyar  and  fogg,  1955j  7ogg,1950*  In  Wtesehia  ap  algae  in  artificial  eu&tura,th» 
content  of  llpiiaa  was  lower,  reaching  only  9.5*  (Deuticke ,1a than  and  Herdar.,1949}. 

On  the  average,  taking  into  consideration  a  greater  amount  of  ashes  in  diet  mean,  it 
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is  possible  to  assume,  that  they  contain  about  20%  of  lipides,  For  example,  a  mixture 
of  sea  dia  tones  e  had  10 %  of  lipidee  at  $0%  ash,  another  mixture  contained  15%  lipides 
at  36X  ash,  A  mixture  consisting  of  75%  Rhizosolenia  closterium  had  852  lipidee  at  46j2 
ashes,  and  artificial  oulture  Nitzaohia  closterium  had  about  5%  lipides  at  42JK  ashes 
(Clarke  and  Mazur,  1941)*  A  mixture  of  sea.  planktonio  Far  Eastern  diet ctneae, constitut¬ 
ing  90-9 5%  of  Thalassiosira  type  algae  had  1552  lipides  at  an  ash  content  of  52,352,  and 
in  mixture  of  Thalassiosira  (75-80^),  Fragilaria  ooeanioa  (5-752  and  Chaetooeros  fur. 
cellutus  (10-1552  was  found  1652  of  lipides  at  an  ash  content  of  53*252  (Serenkov  ani 
Barashkov, 1954)  • 

The  total  amount  of  lipides,  produced  by  did^anoae,  is  considerably  greater, 
since  about  1052  of  the  dry  weight  of  algae  cells  are  constituted  by  lipides, formed 
alive  in  the  medium.  In  a  culture  medium,  in  which  Synod  re  sp  has  been  gerlnated 
S.Y, Goryunova  (1954)  were  detected  considerable  quantities  of  lignoceronic  acids. 

fats  constitute  in  Nitzachia  lipides  80,552.  Among  triglycerides  were  dotocted  the 
follow ingi  l)  glycerin-stearic  acid,  glycerin-oleic,  glyoerin-linoleic,  2)  glycerin- 
linoleic,  glycerin-stearic.  Die  iodine  number  of  this  fat  reached  up  to  ll6  (Dauticfck 
and  others  1949}  Kathsn,1950). 

Judging  by  the  acid  composition  Hitzschia  closterium  fats  represented  a  mixture 
consisting  of  saturated  acida  with  852,  1752,  C^g  252  and  frcm  unsaturated  acids 

from  152,  3652,  C^g  2052  and  C^q  16/2.  In  this  way,tha  basic  mass  of  acids  is 

represented  by  unsaturates  (Lovern,1936),  Approximately  the  very  same  ratio  of  satu¬ 
rated  and  unaaturated  acids  is  indicated  by  Clarks  and  Mazur, but  they  detected  mere 
high  molecular  adds.  And  so,  of  all  unsaturated  acids  per  fraction  of  tha  acid  from 
2652  was  from  from  Cg^g  1152, 

Be  termination  of  tha  #pount  of  triglycerides  only  by  the  saponification  results 
for  diatensae  lipides  does  not  appear  to  be  without  errors.  This  was  shown  by  darts 
and  Masur  1941*  on  an  artificial  culture  of  Hitzschia  closterium  and  on  a  mixture  of 
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im  tiitcMM  as  veil.  Zt  wi  explained,  that  In  freshly  prepare*,  algae  there  vara  1 

'•  ! 

•anew  hat  sore  of  free  fatty  acids*  than  bound  ones*  The  composition  of  diet  caw  a  a  lipides* 
found  by  them;  is  given  in  table  2* 

It  ia  evident  from  the  datajxf  this  table  that  the  amount  of  free  fatty  fields  de« 
creases  during  storage.  A  study  of  this  phenomenon  showed  that  after  a  six  month  atom 
age  the  content  of  free  fatty  aeide  in  the  lipides  decreases, but  the  amount  of  hydro* 
carbons  increases*  Clarke  and  Mazur  consider  this  phenomenon  as  highly  important  from 
the  viewpoint  of  petroleum  formation.  In  a  nonsaponified  fraction  they  found  a  product 


of  the  sitosterol  type* 

About  the  quite  larger  content  of  sterols 

Table  2*  Composition  of  diatemeae  li- 

pides  according  to  Clarke  and  Mazur  in  Ifavicula  pelliculosa,  of  the  order  of 

iiaX)  » 

— iri  0.01  -  0.06&  of  dry  weight,  was  reports*  by 
Fraction  of  U  J  «  *  fTITT; 

lipides  i w  fj  I  ^  |  J-*  ^  Lew, 1955*  It  identified  the  basic  component 

_ t  4*  i  &  4  SVi  J  as  chondr  ilia  star  in. 

Free  fatty  ^  ^  Pigments  of  diatonaae  are  liatad  in  the  re- 

aoida 

Bound  fatty  -  -i  n  sume  by  Cook,  1945.  He  noticed  the  presence 

acids  n  5 

lionise  pool  of  chlorophyll  A  and  C  (chlcrofucine  or 

fying  fract-  . 

lea  —  11  —  chlorophyll  y ),  p -carotins,  fuccoeanthine. 

Alcohols  3  —  _  J 

fydrooarbona  3  — -  — -  It  and  pigaents,  constituting  the  dietcmeae 

(neofueoxanthine,  diataxan thine  and  dladleo* 

_ _ xathine).  Apparently,  diataaeaa  have  chloro. 

phyll  eaapounds  -albumina-fueoocanthine.  To  the  very  same  conclusion  came  Vaasiak  and 
Ksrstan,1947)  when  studying  light  absorption  by  alcohol  extracts  and  live 

sails  of  Nitssehia  dissipate* 

t 

A"*1^gq,,a  ccmpunda  allow  with  the  aid  of  an  energy  migration  mechanism  to 
transait  the  energy  of  quantum  absorption  to  the  necessary  place  not  only  from 

chlorophyll  moleculcs.but  also  from  molecules  of  other  pigaento*  This  la  of  greater 

*  * 

biological  lmpcrtaaoe,beeause  it  increases  by  many  tines  the  ; 


«  l 

3- !? 
i  4* 

i  ! 

«  4  j  dt 

i  *4  i 

*1 

no 

5 

i 

ii 

i? 

— • 

- • 
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VI 


L  .  1 

; affective seas  of  photosynthesis  on  account  of  adopting  the  energy  of  the  greater  I 

1  .  "  I 

{additional  zone  of  the  spectrum.  j 

|  i  | 

I  Other  Znvestigatione  , 

|  Ash  content.  As  already  mention  the  content  of  ashes  in  Aiatoodo  algae  is  very  high 
and  reaches  up  to  one  half  of  the  dry  weight  of  oells,  and  it  is  even  higher.  In  ! 

!  ,  '  i 

fresh  water  forms  the  content  of  ashes  is.  as  a  rule,  smaller,  than  in  tea  algae*  | 

1  '  | 

j  It  is  known,  that  .the  diatcmeae  shell  contains  silica,  close  in  cos^ositlon  to  J 

opal  (Arnoldi,  1925).  It  is  therefore  perfectly  natural,  that  to  the  exchange  of  31  i 

1  *  1 

in  diatomic  algae  was  devoted  an  extensive  number  of  investigations* 

Tbo  content  of  silicic  acid  in  shells  of  15  investigated  fi 


of  diatcmeae  < 

j 

was  highly  variegated  and  inversely  proportional  to  the  number  of  cells  in  the  popu»| 

lation  (ELnsele  end  Grim.1938).  These  data,  obtained  on  planktonic  material,  were  than 

| 

confirmed  on  Nitsschla  palea  cultures,  cultures  of  Baoillarla  paradox*  and  Thalassioeira- 


nana  (Jorgensen, 1955). 


flanktonio  forms  in  lakes  of 


Oanamark  show  such  a  dependence  (Jorgensen  1953)*  Jorgensen  assumes  that  dlatc 


as  they  grow  form  in  the  medium  certain  substances,  inhibiting  the  assimilation  of 
SlOfc,  i.e.  there  is  self-poisoning  of  this  process  in  '  limited  volum^af  the 

medium.  These  observations  should  be  accepted  during  culturing  of  diatcmeae  for  the 
purpose  of  obtaining  a  greater  number  of  material.  '  ■ 

It  is  apparent,  that  silicon  plays  a  nuch  greater  role  in  the  vitality  of  algae, 
and  this  not  only  of  diatomic,  which  it  ordinarily  considered  as  a  fact  accompli.  In 
addition  to  the  mentioned  investigations  by  Jorgensen,  to  such  a  conclusion  cam  one 
arrive  on  the  basis  of  recent  investigations  by  Rytber  and  Billiard, 1959*  havaj 

shown,  that  the  addition  of  silicon  salts  to  sea  water,  containing  natural  phyto-  | 

i "  *  5 - r — | 

[plankton,  results  in  a  considerably  greater  increase  in  rata  of  photosynthesis  in 

,  ■  ....  a - ! 

i^Lons  poorer  in  nutritious  salts  in  the  ocean, than  the  addition  of  phosphor 911a  ,or_ 

'nitrous  salts*  2 

' - -- :  .  1  j  — - r 

_ The  structure  of  sillole  sold  in  diatomeaa  abolishes,  apparently,  en  eaorpho- 

i'rbpHEffs' ~ ’  ’ . .  ”  '* 
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i 

us  nature*  To  such  a  conclusion  came  HelJb  when  Investigating  shells  of  dlatcmeae 
with  the  aid  of  an  electron  microscope.  Consequently*  it  cen  be  assunsd  that  such  a  shal 
has  greater  absorbability  and  it  probably  participates  more  actively  in  the  metabolism 
between  protoplasm  and  surrounding  medium  (Ho  lacks*  1954)* 

Assimilation  of  silicic  acid  by  cells  of  Kavlcula  pelliculosejliatotoeae  is  connected, 
with  the  process  of  aerobic  breathing.  At  partial  appearanoe  of  silioon  absorp¬ 
tion,  the  ability'  toward  its  assimilation  is  restored  by  adding  to  the  medium  sulfur 
containing  compounds*  such  as  glutathione,  I-cycteine, methionine,  sodium  thiosulfate 
and  sodium  sulfide*  as  well  as  a  mixture  of  sulfate  and  ascorbic  add  (Lswin*1954)* 

Sbtpe  riments  on  the  effect  of  poisons  on  respiration  and  silicon  absorption  confirmed 
the  relationship  between  the  too  processes  (Lewin*1950. 

In  addition  to  silicon  the  mixture  of  dlatomeao  Seeletonema,  Thalaasiotrix  and 
Chaetoceros  showed  the  presence  of  iodine  in  the  amount  of  0.003  -  0,023%  of  dry 
weight  of  cells.  A.P.Yiaigradov  (I938)assumes*  that  iodine  in  the  fat  of  fish  has 
a  'diatomic11  origin  and  is  accumulated  as  result  of  the  nutritional  chain  phytoplank 
ton-  zoooplankton-flsh  existing  in  the  sea. 

Of  other  substances  it  is  possible  to  notice  the  presence  in  dlatcmeae  of  FTagt. 
larla  and  Navicula  types  of  volutin- polyphosphates.  No  nucleoproteldes  have  been 
discovered  lb  volutin  (Hack  end  Stlch*1957). 

Very  poorly  investigated  were  conversions  which  take  place  with  dlatcmeae  after 
their  dying  off*  although  they  are  of  considerable  interest.  As  result  of  investigu 
ting  the  process  of  mineralization  of  residues  of  planktonic  algae  it  was  explained 
that  in  the  first  11  months  is  liberated  almost  the  entire  nitrogen*  but  calcium 
remains  almost  in  toto  bound  in  the  cells  (Qeerekoper,  1953). 

Summary 

A  review  of  available  literature  shows  that  there  are  not  too  many  reports 
dealing  in  chemistry  and  biochemistry  of  diatomic  algae. 

The  albumiaa  content,  according  to  aveilablo  data, constitutes  in  algae  oells 
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is  20-302,  5-202  lipides,  12-202  carbohydrates  and  20-602  ashes  of  dry  weight.The 


greater  content  of  ashes,  quite  sharply  changing  in  various  algae,  compels  one  in 
acknowledging  as  adviseable  to  express  the  results  of|analyzing  diatemeae  in  percent, 
ages  of  the  amount  of  the  organic  substance.  Zn  this  case  it  is  possible  to  judge  more 
objectively  about  the  chemical  composition  of  algae. 

Sea  diatemeae  in  the  period  of  mass  development  contain  easily  hydrolizable  poly, 
glucosida,  and  not  pectin  substanoes,  as  it  has  been  considered  until  now.  At  the  same 


time  in  thoir  coaposition  are  encountered  many  nitrogen  containing  substances,  of  vhieh 
about  one  half  of  the  total  nitrogen  cells  goes  for  nonalbuminous  substances. 

In  the  co-position  of  lipides,  having  an  unsaturated  nature,  up  to  802  of  fatty 
acid3  can  be  found  in  free  form.  If  it  is  assumed,  that  the  content  of  lipides  in  ratio 


to  the  general  weight  of  organic  diatemeae  substances  constitute#  in  planktonic 
algae  3°5C*  then  we  will  devinte  much  from  the  true  value.  The  amount  of  energy  of 
100  g  of  organic  substances  of  the  cells  constitutes  525  cal.  This  value  raise  the 
caloricity  of  such  a  highly  nutritive  product,  as  chocoladj  . 

The  above  mentioned  review  shows  clearly,  that  the  enormous  importance  of  diatomic 


mic  algae  for  subsequent  organisms  in  nutritional  chains  of  water  reservoirs  is  not 
accidental.  These  algae  in  the  period  of  mass  development  have  in  their  composition 
substances,  which  together  with  high  caloricity,  hydrolyze  easily  and  are  well  adopted* 
ted,  representing  a  full  values  food. This  pertains  also  to  carbohydrates,  and  albumina* 
mina,  and  lipides, 

Uo  one  should  think  however,  that  all  diatemeae  always  have  substances  of  iden¬ 
tical  chemical  composition*  which  possess  high  nutritive  value.  For  example,  1.3, 
Geyevskaya , 1947,  considers, that  Caspian  diatemeae  Rhizosolcnia  calcar-avis  does  not 
have  a  positive  effect  on  the  biological  productivity  of  the  soap  although  it  gives 
greater  values  of  primary  production,  because  its  cells  are  not  in  great  demand 
by  planktonic  crustaoea.  As  mentioned  in  review  of  reports  dealing  in  carbohydrates 
seme  algae  can  form  under  unfavorable  conditions  specific  polysaccharides, Which 
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appear  to  be  extremely  stable  to  chemical  actions.  Such  subetaaoes  br.rdly  bar*  any 
Seem tor  nutritional  value.  But  they  no  doubt  pluy  a  greater  role  in  nature  , parti, 
cularly  in  processes  of  deposition  accurtiilaticn*  vhsr.  they  may  appear  in  the  role 
of  binding  substances* 

The  peculiarity  of  the  cheated  composition  and  interchange  of  diatonic  algae*  the 
great  importance  in  their  vitality  of  silicon  and  sulfur*  the  presence  of  lipids s  in 
role  of  reserve  products  etc,-  all  this  attracts  special  attention  of  :  bio* 

chemists  to  diatomeae.  Out  right  nov:  the  basic  hindrance  in  studying  this  type  of 
plants*  uhich  a  parently*  plays  an  important  role  in  tlv*  natural  processes  of  the 
globe*  is  the  greater  difficulty  is  tin.  obtainireat  of  sufficient  quantities  of  material 
for  analyses.  Direct  investigation  on  board  larger  expedition  ships  in  places  where  the 
sea  blooms  appears  to  be  an  important  step  in  furthering  the  study  of  diatomic  algae* 

In  this  connection  greater  attention  should  be  devoted  to  the  adoption  of  methods  of  cul¬ 
turing  these  algae  in  laboratory  conditions. 
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